Exosomes, secreted microvesicles transporting microRNAs (miRNAs), mRNAs, and proteins through bodily fluids, facilitate intercellular communication and elicit immune responses. Exosomal contents vary, depending on the source and the physiological conditions of cells, and can provide insights into how cells and systems cope with physiological perturbations. Previous analysis of circulating miRNAs in patients with complex regional pain syndrome (CRPS), a debilitating chronic pain disorder, revealed a subset of miRNAs in whole blood that are altered in the disease. To determine functional consequences of alterations in exosomal biomolecules in inflammation and pain, we investigated exosome-mediated information transfer in vitro, in a rodent model of inflammatory pain, and in exosomes from patients with CRPS. Mouse macrophage cells stimulated with lipopolysaccharides secrete exosomes containing elevated levels of cytokines and miRNAs that mediate inflammation. Transcriptome sequencing of exosomal RNA revealed global alterations in both innate and adaptive immune pathways. Exosomes from lipopolysaccharide-stimulated cells were sufficient to cause nuclear factor-jB activation in naive cells, indicating functionality in recipient cells. A single injection of exosomes attenuated thermal hyperalgesia in a murine model of inflammatory pain, suggesting an immunoprotective role for macrophage-derived exosomes. Macrophage-derived exosomes carry a protective signature that is altered when secreting cells are exposed to an inflammatory stimulus. We also show that circulating miRNAs altered in patients with complex regional pain syndrome are trafficked by exosomes. With their systemic signaling capabilities, exosomes can induce pleiotropic effects potentially mediating the multifactorial pathology underlying chronic pain, and should be explored for their therapeutic utility. Ó
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Introduction
Chronic inflammatory pain ensues when the normal process of inflammation does not resolve, resulting in excess proinflammatory cytokines and chemoattractants that can eventually lead to central sensitization [13, 15, 49] . Small noncoding RNAs such as microRNAs (miRNAs) play a role in translational repression of mRNA and chromatin remodeling [5, 29] . Analysis of tissue-specific miRNA levels indicates a correlation between the initiation and progression of inflammatory and neuropathic pain conditions [41] . Circulating miRNAs in bodily fluids are often present in small vesicles called exosomes. Exosomes contain diverse classes of biomolecules, including miRNAs, mRNAs, proteins, and lipids, which are coexpressed, packaged, and secreted from cells into bodily fluids under normal and disease states [21, 22, 43, 45, 60, 62] . Exosomes represent a novel pathway that allows a cohort of biomolecules to
